The equilibrium points and their linear stability has been discussed in the generalized photogravitational Chermnykh's problem. The bigger primary is being considered as a source of radiation and small primary as an oblate spheroid. The effect of radiation pressure has been discussed numerically. The collinear points are linearly unstable and triangular points are stable in the sense of Lyapunov stability provided µ < µ Routh = 0.0385201. The effect of gravitational potential from the belt is also examined. The mathematical properties of this system are different from the classical restricted three body problem.
Introduction
The Chermnykh's problem is new kind of restricted three body problem which was first time studied by Chermnykh (1987) . Recently many authors studied this problem such as Jiang and Yeh (2004a,b,c) considered the influence from the belt for planetary systems and found that the probability to have equilibrium points around the inner part of the belt is larger than the one near the outerpart. Papadakis (2005) examined the motion around the triangular equilibrium points of the restricted three-body problem under angular velocity variation. Yeh and Jiang (2006) 
studied
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Gwalior Engineering College Airport Road, Maharajpura, Gwalior (M.P.)-474015,INDIA 1 Present address for correspondence: 139/I, Anupam Nagar Ext-2, Opp. Jiwaji University, City Center, Gwalior-474011 a Chermnykh-Like problem in which the mass parameter µ is set to be 0.5. Jiang and Yeh (2006) found the equilibrium points in the Chermnykh-Line problem when an addition gravitational potential from the belt is included. The solar radiation pressure force F p is exactly apposite to the gravitational attraction force F g and change with the distance by the same law it is possible to consider that the result of action of this force will lead to reducing the effective mass of the Sun or particle. It is acceptable to speak about a reduced mass of the particle as the effect of reducing its mass depends on the properties of the particle itself. Ishwar and Kushvah (2006) examined the linear stability of triangular equilibrium points in the generalized photogravitational restricted three body problem with Poynting-Robertson drag, L 4 and L 5 points became unstable due to P-R drag which is very remarkable and important, where as they are linearly stable in classical problem when 0 < µ < µ Routh = 0.0385201. Kushvah, Sharma, and Ishwar (2007a,b,c) examined normalization of Hamiltonian they have also studied the nonlinear stability of triangular equilibrium points in the generalized photogravitational restricted three body problem with Poynting-Robertson drag, they have found that the triangular points are stable in the nonlinear sense except three critical mass ratios at which KAM theorem fails. Papadakis and Kanavos (2007) given numerical exploration of Chermnykh's problem, in which the equilibrium points and zero velocity curves studied numerically also the non-linear stability for the triangular Lagrangian points are computed numerically for the Earth-Moon and Sun-Jupiter mass distribution when the angular velocity varies. The stability of triangle libration points in generalized restricted circular threebody problem has been studied by Beletsky and Rodnikov (2008) . Das, Narang, Mahajan, and Yuasa (2008) examined the stability of location of various equilibrium points of a passive micron size particle in the field of radiating binary stellar system within the framework of circular restricted three body problem.
In this paper we have obtained the equations of motion, the position of equilibrium points and their linear stability in the generalized photogravitaional Chermnykh's problem. The effect of radiation pressure, oblateness, and gravitational potential from the belt has been examined analytically and numerically. We have seen that the collinear equilibrium points are linearly unstable while the triangular points are conditionally stable.
Equations of Motion and Zero Velocity Curves
We consider the barycentric rotating co-ordinate system Oxyz relative to inertial system with angular velocity ω and common z-axis. We have taken line joining the primaries as x-axis. Let m 1 , m 2 be the masses of bigger primary(Sun) and smaller primary(Earth) respectively. Let Ox, Oy in the equatorial plane of smaller primary and Oz coinciding with the polar axis of m 2 . Let r e , r p be the equatorial and polar radii of m 2 respectively, r be the distance between primaries. Let infinitesimal mass m be placed at the point P (x, y, 0).
We take units such that sum of the masses and distance between primaries is unity, the unit of time i.e. time with m 1 > m 2 , where µ is mass parameter. Then coordinates of m 1 and m 2 are (−µ, 0) and (1 − µ, 0) respectively. In the above mentioned reference system we determine the equations of motion of the infinitesimal mass particle in xy-plane as Kushvah (2008) .
where
Fg is a mass reduction factor expressed in terms of the particle radius a, density ρ radiation pressure efficiency factor χ (in C.G.S. system):
is equivalent to neglecting fluctuations in the beam of solar radiation and the effect of the planets shadow.
Miyamoto and Nagai (1975) Profile Model
In this model we introduce the potential of belt as:
where M b is the total mass of the belt and r 2 = x 2 +y 2 , a, b are parameters which determine the density profile of the belt. The parameter a controls the flatness of the profile and can be called "flatness parameter". The parameter b controls the size of the core of the density profile and can be called "core parameter". When a = b = 0 the potential equals to the one by a points mass.
In genrel the density distribution corresponding to the above V (r, z) in ( 4) is as in Miyamoto and Nagai (1975) 
3/2 . Now we consider only the orbits on the x − y plane, then the equations of motion are modified by using ( 1,2) in the following form:ẍ
Then the perturbed mean motion n of the primaries is changed into the form n
2 , we set r = r c = 0.08, T = 0.01, µ = 0.025 for further numerical results. The energy integral of the problem is given by
2 , where the quantity C is the Jacobi's constant. The zero velocity curves[see figure ( 1)] are given by:
Position of Equilibrium Points
The position equilibrium points of Chermnykh's probelm is given by putting Ω x = Ω y = 0 i.e.,
3/2 = 0 or y = 0.
Collinear Equilibrium Points
In this case suppose where
To investigate the position of collinear equilibrium points divide the orbital plane Oxy into three parts with respect to the primaries x ≤ −µ, 1 − µ ≤ x and −µ < x < 1 − µ, for each part the function P (x) is defind as follows:
, 0) and
we have two new equilibrium points. Hence we have found there are five equilibrium points on the x-axis for the given system. The position of above points are presented graphically by frames a, b in figure ( 2) the curves are leveled by (1-4) correspond to the mass of belt M b = 0, 0.2, 0.4, 0.6.
Triangular Equilibrium Points
The triangular equilibrium points are given by putting Ω x = Ω y = 0, y = 0. Using the method as Kushvah (2008) then from equations ( 7) and ( 8) we obtained:
From above, the triangular equilibriumpoints are as:
(21)
All these results are similar with Szebehely (1967) , Ragos and Zafiropoulos (1995), Jiang and Yeh (2006) and others.
Linear Stability
To study the linear stability of any equilibrium point change the origin of the coordinate system to its position (x * , y * ) by means of x = x * +α, y = y * +β, where α = ξe λt , β = ηe λt are the small displacements ξ, η, λ these parameters, have to be determined. Therefore the equations of perturbed motion corresponding to the system of equations ( 7), ( 8) may be written as follows:
where superfix * is corresponding to the equilibrium points.
Now above system has singular solution if,
At the equilibrium points equations ( 1), ( 2) gives us the following: 
With the help of equation ( 28) Now we have to study the linear stability of triangular equilibrium points, in this regard we obtained
teristic equation ( 27) we obtained:
For stable motion 0 < 4d < b
Using equation ( 29) we obtained imaginary roots
They are given in table( 1). We observe that they are decreasing function of radiation pressure and increasing functions of A 2 , M b . Hence the triangular equilibrium points are stable in the sense of Lyapunov stability provided µ < µ Routh = 0.0385201.
In this case we obtained the three main cases of resonances:
For k = 1 we have positive stable resonance and for k = 2, 3 we have unstable resonances. Using ( 29) and ( 30) we obtained a root of mass parameter:
3/2 . Now we suppose q 1 = 1 − ǫ, with |ǫ| << 1, neglecting higher order terms, we obtained the critical mass parameter values corresponding to k = 1, 2, 3 as :
The linear stability region and main resonance curves k = 1, 2, 3 are shown by µ − q 1 parameter space frames The critical values of mass parameter µ k are presented in table ( 2) for various values of q 1 , A 2 , M b . The classical critical values of µ are similar to Deprit and DepritBartholome (1967) . These results are similar to the results of Markellos, Papadakis, and Perdios (1996) , Kushvah (2008) and others. We observe that the effect of radiation pressure reduces the linear stability zones and the µ k is an increasing function of M b , A 2 .
Conclusion
The points L 1 , L 2 , L 3 , x b1 , x b2 lie along the line joining the primaries. We observe that the effect of radiation pressure reduces the linear stability zones, these are also affected by belt and the oblateness of second primary. The collinear equilibrium points are unstable while triangular equilibrium points are stable in the sense of Lyapunov stability provided µ < µ Routh = 0.0385201. Note. - Table 2 is presents the roots of characteristic equation ( 27) 
